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ADDITIONAL MATERIALS

In addition to this paper you will need a
calculator and a ruler.

INSTRUCTIONS TO CANDIDATES

Use black ink or black ball-point pen.
Write your name, centre number and candidate number 
in the spaces at the top of this page.
Answer all questions.
Write your answers in the spaces provided in this booklet. 
If you run out of space, use the additional pages at the
back of the booklet, taking care to number the question(s)
correctly.

INFORMATION FOR CANDIDATES

The number of marks is given in brackets at the end 
of each question or part-question.
Question 15 is a quality of extended response (QER) 
question where your writing skills will be assessed.
The Periodic Table is printed on the back cover of this paper and the formulae for some common 
ions on the inside of the back cover.
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Answer all questions.

1.	 (a)	 The flow diagram shows some reactions of iron.

	 (i)	 Name the colourless gas A formed in reaction 1.	 [1]

		  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	 (ii)	 Name the brown solid B formed in reaction 3.	 [1]

		  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	 (iii)	 Complete and balance the symbol equation for reaction 2.	 [2]

		  2Fe   +                Cl2                                 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	 (b)	 When sodium hydroxide solution is added to iron(II) sulfate solution a green precipitate
		  of iron(II) hydroxide is formed.

		  Complete the symbol equation for this reaction. Include state symbols in your answer.
	 [3]

2NaOH(aq)   +   FeSO4(aq)                   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   +   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

7

iron(II) chloride 
solution and 

colourless gas A
iron iron(III) chloride

iron(II) sulfate 
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brown solid B
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with dilute 

hydrochloric acid
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with chlorine
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2.	 (a)	 The following diagram shows an outline of part of the Periodic Table.

		  The letters shown are NOT the chemical symbols of the elements.

© WJEC CBAC Ltd.

B
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C D

E

F G

	 	 (i)	 Choose letters from the diagram to match the descriptions in the table below.	 [5]

Letter

The element which is completely unreactive
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .

The element in Group 1 and Period 2
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .

The element which forms coloured ions
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .

The element which forms a 2– ion
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .

The element with the electronic structure 2,8,1
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	 (ii)	 Diagrams 1-5 below show the electronic structure of five elements in the Periodic 
Table.

1 2 3 4 5

		  Give the number of the diagram which shows the electronic structure of the element 
which lies directly below element A.	 [1]

		  Number  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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	 (b)	 Complete the following table that shows information about an atom of fluorine.	 [1]

Mass
number

Atomic
number

Number of 
protons

Number of 
neutrons

Number of 
electrons

19 9 9
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

7
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3.	 The blue colour of copper(II) sulfate crystals is due to the presence of water molecules. On 
gentle heating these water molecules can be removed, forming white copper(II) sulfate powder.

	 blue copper(II) sulfate         [         white copper(II) sulfate   +   water

	 A student carried out an experiment to find the percentage of water in a sample of blue copper(II) 
sulfate. She gently heated a known mass of blue copper(II) sulfate crystals, stirring continuously, 
until the crystals turned white.

heat

crucible

stir

blue copper(II) sulfate crystals

gentle heat

	 Mass of blue copper(II) sulfate	 = 6.25 g

	 Mass of white copper(II) sulfate after heating	 = 4.15 g

	 (a)	 Calculate the mass of water removed during heating.	 [1]

	 Mass of water = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . g

	 (b)	 Use the equation below to calculate the percentage of water in the blue copper(II) 
sulfate.	 [2]

	 Percentage of water = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . %

mass of water
mass of blue copper(II) sulfate   ×  100percentage of water in blue copper(II) sulfate =
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	 (c)	 The experimental value for the percentage of water is lower than the actual value although 
all the masses were accurately measured.

		  Suggest a reason for this difference. Describe what should be done to get a more accurate 
value.	 [2]

	

	

	

	

	 (d)	 State how blue copper(II) sulfate could be reformed. Give the reason for your answer.
	 [2]

	

	

	

7
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4.	 Hydrochloric acid neutralises sodium hydroxide solution to form sodium chloride and water only.

NaOH(aq)   +   HCl(aq)                  NaCl(aq)   +   H2O(l)

	 (a)	 Aleksandr was asked to find the volume of hydrochloric acid needed to neutralise  
25.0 cm3 of a sodium hydroxide solution. He titrated the sodium hydroxide solution with 
hydrochloric acid.

hydrochloric acid

25.0 cm3 of sodium hydroxide 
solution and indicator

white tile

	 (i)	 Why was the conical flask placed on a white tile?	 [1]

	

	 (ii)	 Aleksandr carried out a trial run. Give the final reading shown on the burette.	 [1]

Final reading . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . cm3

25

26
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	 (iii)	 Aleksandr carried out three further titrations. His results are shown in the table.

Titre

1 2 3

Volume of hydrochloric acid used (cm3) 24.6 24.8 24.5

		  Calculate the mean volume of hydrochloric acid needed to neutralise 25.0 cm3 of 
the sodium hydroxide solution. Give your answer to one decimal place.	 [2]

	 Mean volume  = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . cm3

	 (iv)	 Aleksandr evaporated all the water from one of his neutralised mixtures from  
part (iii) in an attempt to obtain pure crystals.

		  State why the crystals are not pure.	 [1]

	

	 (v)	 Describe what he should do to prepare pure crystals.	 [2]
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	 (b)	 Aleksandr carried out further titration experiments using different concentrations of 
hydrochloric acid and sodium hydroxide.

		  Complete the table by giving the volume of acid needed to neutralise 20.0 cm3 of alkali.
	 [2]

Concentration of
sodium hydroxide 

(mol / dm3)

Concentration of
hydrochloric acid

(mol / dm3)

Volume of sodium 
hydroxide

(cm3)

Volume of 
hydrochloric acid

(cm3)

1.0 1.0 20.0 20.0

1.0 0.5 20.0
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

0.5 0.5 20.0
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

9
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5.	 (a)	 The equations below show the reactions used to make three different salts in the 
laboratory.

		  Complete the equations.	 [3]

	 CuO(s)   +   H2SO4(aq)                     . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (aq)   +   H2O(l)

	 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (s)   +   2HCl(aq)                     MgCl2(aq)   +   CO2(g)   +   H2O(l)

	 Zn(s)   +   2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (aq)                     Zn(NO3)2(aq)   +   H2(g)

	 (b)	 Explain why water is left in the flask when a mixture of ethanol and water is distilled.	 [3]
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	 (c)	 Chromatography is used to separate coloured dyes. An orange food colouring contains 

soluble red and yellow dyes. The red dye has an Rf value of 0.4. The yellow dye is more 
soluble than the red dye.

		  Complete the chromatogram showing what you would expect to see once separation 
of the dyes has taken place.	 [2]

© WJEC CBAC Ltd.
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6.	 The graph shows the activity of enzyme A over a temperature range.

© WJEC CBAC Ltd.
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	 (a)	 Use the graph to give the temperature range where the enzyme activity is increasing.	[1]

		  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . to . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . °C
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	 (b)	 Put a tick (√) in the box next to the temperatures when enzyme A has no activity.	 [1]

			   > –10  and  < 50 °C

			   > –10  and  > 50 °C

			   < –10  and  > 50 °C

	 (c)	 On the same grid, draw a graph of the enzyme activity of enzyme B which is active 
between 0 and 60 °C and has the greatest amount of activity at 40 °C.	 [2]

4
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7.	 (a)	 The graph shows how the Earth’s global atmospheric temperature has changed from its 
mean value over the last 1000 years.

0.5

– 0.5

0

1800 20001600140012001000

Temperature 
change from 

mean
(°C)

Year

	 (i)	 Estimate the year when the most significant change in the Earth’s temperature 
began to occur. State what most scientists believe is the main human activity which 
caused this change.	 [2]

	

	

	

	 (ii)	 Explain one environmental consequence if the trend in the graph continues as 
shown.	 [2]
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	 (b)	 One of the major consequences of sulfur dioxide emission is the formation of acid rain.
		  The graph shows the effect of acid rain on the pH in a lake. 

© WJEC CBAC Ltd.
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	 (i)	 Describe the trend in acidity between 2000 and 2018.	 [1]

	

	 (ii)	 Powdered lime, calcium oxide, is used to treat lakes which have been affected by 
acid rain. Explain the effect on the pH of adding powdered lime to the lake.	 [2]

	

	

	

7
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8.	 The diagram shows an industrial cell used to extract aluminium from aluminium oxide.
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	 (a)	 The electrolyte contains aluminium oxide and compound A.	 [2]

		  Name compound A. State the main reason why compound A is added to the electrolyte.

		  Compound A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

		  Reason for its use . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	

	 (b)	 Write the half-equations for the processes occurring at the electrodes.	 [2]

		  At the cathode . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

		  At the anode  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	 (c)	 Many factors such as available work force, road and rail links and distance from built-up 
areas are considered when locating any new chemical plant. 

		  Explain two other factors that are important when locating a new aluminium extraction 
plant in the UK.	 [2]

		  Factor 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	

		  Factor 2  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	

© WJEC CBAC Ltd.
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9.	 Traditionally copper is extracted from copper-rich ores by heating the ores in a furnace. 

Cu2S(s)   +   O2(g)                     2Cu(s)   +   SO2(g)

	 Copper-rich ores are becoming scarce so new methods of extracting copper are being developed.
	 One new method is called phytoextraction.

	 Phytoextraction uses plants to absorb copper compounds through their roots as they feed on 
the nutrients around them. The plants cannot get rid of the copper ions and they build up in their 
leaves. The plants are then harvested, dried and burned in a furnace to produce an ash that 
contains the 	metal’s soluble compounds. The ash is dissolved in sulfuric acid to form aqueous 
copper(II) sulfate.

	 (a)	 Do you think phytoextraction will ever replace the traditional method for the extraction of 
copper? Give two reasons to support your answer.	 [2]

	

	

	

	

	

	

	 (b)	 (i)	 State and explain one method you would use to obtain copper from aqueous 
copper(II) sulfate.	 [2]

	

	

	

	

	 (ii)	 Explain the term reduction in terms of your method.	 [2]

	

	

	

© WJEC CBAC Ltd.
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10.	 Megan and Harry investigated the effect of acid concentration on the reaction between 
hydrochloric acid and magnesium ribbon.

	 They added 5 cm pieces of magnesium ribbon to solutions of acid with four different concentrations 
and measured the time taken for the magnesium to react completely. The acid was in excess 
each time and each reaction was carried out at room temperature.

	 They used the times recorded to calculate the rate of each reaction.

	 The table shows their results.

© WJEC CBAC Ltd.

Acid concentration
(mol / dm3)

Time for magnesium ribbon to react
(s)

Rate
(s–1)

0.2 199 0.0050

0.8 51 0.020

1.4 29 0.034

1.8 22 0.045
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	 (a)	 Plot a graph of rate against concentration on the grid. Draw a suitable line from (0,0).	 [3]

© WJEC CBAC Ltd.
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	 (b)	 Use your graph to calculate the time it would take for 5 cm of magnesium ribbon to 

completely react with 1.0 mol / dm3 hydrochloric acid.	 [2]

	 Time = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . s

	 (c)	 The reaction rate is proportional to the concentration of the acid.

reaction rate ∝ concentration of acid

		  Use the particle model to explain how the reaction rate changes when the concentration 
of the acid is doubled.	 [2]

	

	

	

	

	 (d)	 Megan and Harry measured the time taken for 5 cm of magnesium to completely react 
with the acid.

		  State briefly how they could investigate the rate of this reaction using another method.
	 [2]

	

	

	

	 (e)	 Explain, using the particle model, why the reaction rate would increase if

	 (i)	 magnesium powder were used instead of magnesium ribbon,	 [2]

	

	

	

	 (ii)	 the investigation were carried out at a higher temperature.	 [2]

	

	

	

© WJEC CBAC Ltd.
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11.	 (a)	 Ethene belongs to the alkene homologous series. All alkenes can undergo addition 
reactions.

		  Using the reaction between ethene and bromine, explain what happens during an addition 
reaction.	 [2]

	

	

	

	

	 (b)	 (i)	 Draw the structure of but-2-ene.	 [1]

	 (ii)	 Give the systematic name of the compound with the following structure.	 [1]

© WJEC CBAC Ltd.

C

H

H

HH

HOH

CH C H

		  Name  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	 (c)	 Alcohols can be oxidised to form carboxylic acids.

		  Draw the structure of the functional group present in all carboxylic acids.	 [1]

5
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12.	 The following equation shows the rearrangement of atoms as hydrogen peroxide decomposes.

© WJEC CBAC Ltd.

O O+
OH O H

OH O H

H H

O
         

H H

O
         

	 The energies of some of the bonds are given in the table.

	 (a)	 (i)	 The total energy needed to break the bonds in the reactants is 2140 kJ.

			   Calculate the energy needed to break an O     O bond.	 [2]

	 Energy = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . kJ

	 (ii)	 Calculate the overall energy change for the reaction.	 [2]

	 Overall energy change = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . kJ

Bond Bond energy (kJ)

464

498

O H

O O
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	 (b)	 The diagram shows the energy profile for the reaction.
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	 (i)	 Give the letter of the energy change, A-D, which represents the activation energy.
	 [1]

		  Letter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	 (ii)	 On the diagram, draw the energy profile for the reaction when a catalyst is added 
to hydrogen peroxide.	 [1]

6

Energy

Reaction pathway

A

B

C

D
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13.	 (a)	 Ammonia is made industrially from nitrogen and hydrogen by the Haber process. The 

forward reaction is exothermic.

© WJEC CBAC Ltd.

N2(g)    +    3H2(g)    [    2NH3(g)

		  Explain how a low temperature and a low pressure affects the equilibrium position.	 [4]

		  Low temperature  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	

	

	

	

		  Low pressure  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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	 (b)	 The graphs show the percentage yield of ammonia at different pressures using two 
different temperatures.

© WJEC CBAC Ltd.
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	 (i)	 State the conditions required to give a 60 % yield of ammonia.	 [1]

		  Temperature . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  °C         Pressure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . atm

	 (ii)	 On the grid, sketch the curve you would expect for the percentage yield of ammonia 
at a temperature of 350 °C.	 [2]
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	 (c)	 Ammonia is used to form nitric acid in a three-stage reaction.
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ammonia,
NH3

nitrogen
monoxide,

NO

nitrogen
dioxide,

NO2

nitric acid,
HNO3

Stage 1

oxygen and
a hot

platinum
catalyst

oxygen

Stage 2

oxygen
and

water

Stage 3

	 (i)	 Balance the equation that represents the reaction taking place in stage 1.	 [1]

4NH3(g)   +              O2(g)                              NO(g)   +              H2O(g)

	 (ii)	 Write the balanced equation for the reaction taking place in stage 2.	 [2]

	

10
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14.	 (a)	 Tests 1-4 can be used to identify ions.
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  1.   Add silver nitrate solution

  2.   Add sodium hydroxide solution and warm,
        test the gas produced with damp litmus paper

  3.   Flame test

  4.   Add dilute hydrochloric acid,
        bubble the gas formed into limewater

		  Give the number of the test you would use to distinguish between the following pairs of 
substances. Explain how the observations would enable you to identify each substance.

	 	 Each test can be used once, more than once or not at all.

	 (i)	 Solid samples of calcium chloride and sodium chloride	 [2]

		  Test number . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	

	

	

	 (ii)	 Solutions of potassium chloride and potassium iodide	 [3]

		  Test number . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	

	

	

	 (iii)	 Solutions of ammonium chloride and magnesium chloride	 [3]

		  Test number . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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	 (b)	 Aqueous sodium sulfate forms a white precipitate when mixed with aqueous barium 

chloride. The equation for the reaction is as follows.

Na2SO4(aq)   +   BaCl2(aq)               BaSO4(s)   +   2NaCl(aq)

		  Put a tick (√) in the box next to the ionic equation which represents this reaction.	 [1]

		  Na+(aq)   +   Cl–(aq)             NaCl(aq)

		  2Na+(aq)  +  SO4
2–(aq)  +  Ba2+(aq)  +  2Cl–(aq)              Ba2+(s)  +  SO4

2–(s)  +  2Na+(aq)  +  2Cl–(aq)

		  2Na+(aq)   +   Ba2+(aq)             Ba2+(s)   +   2Na+(aq)

		  Ba2+(aq)   +   SO4
2–(aq)             BaSO4(s)

© WJEC CBAC Ltd.
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15.	 The table shows the electronic structure of hydrogen, carbon, sodium and chlorine.

© WJEC CBAC Ltd.

Element Electronic structure

hydrogen 1

carbon 2,4

sodium 2,8,1

chlorine 2,8,7

	 Explain the bonding in sodium chloride and methane using the ‘dot and cross’ model. Describe 
the limitations of this model in predicting the structure of these compounds.	 [6 QER]
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16.	 Modern cars are fitted with nylon airbags which cushion drivers and passengers from impact in 

an accident. The chemicals involved in inflation of an airbag are sodium azide, potassium nitrate 
and silicon(IV) oxide.

© WJEC CBAC Ltd.

	 There are three reactions which occur when an airbag inflates.

	 Reaction 1	 On impact, a sensor creates an electrical charge forming heat  
	 which decomposes the sodium azide

		  2NaN3                   2Na    +    3N2

	 Reaction 2	 Sodium reacts with potassium nitrate forming more nitrogen, potassium oxide  
	 and sodium oxide

	 Reaction 3	 Silicon(IV) oxide, SiO2, reacts with potassium oxide and sodium oxide  
	 forming a harmless silica glass, Na2K2SiO4

	 (a)	 The airbag inflates due to the production of 75 dm3 of nitrogen in 30 milliseconds.

		  Calculate the rate of nitrogen gas production in dm3 / s. Give your answer in standard 
form.	 [2]

	 Rate = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . dm3 / s

www.news-mail.com.au
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	 (b)	 A fully-inflated airbag has a total volume of 75 dm3.

		  Calculate the amount of nitrogen gas, in moles, in a fully-inflated airbag.

		  The volume of 1 mol of gas at room temperature and pressure is 24 000 cm3.	 [2]

	 Number of moles = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . mol

	 (c)	 Use your answer to part (b) and the equation for reaction 1 to calculate the mass, in 
grams, of sodium azide needed to produce 75 dm3 of nitrogen gas. Give your answer to  
one decimal place.	 [3]

Ar(N) = 14                 Ar(Na) = 23

	 Mass of sodium azide = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . g

	 (d)	 Complete and balance the equation for reaction 2.	 [2]

	 10Na   +   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   +   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   +   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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	 (e)	 The airbags are made of nylon which is condensation polymer.

		  Nylon is made from the following monomers.

© WJEC CBAC Ltd.

O O

H

H

HO

N
         

H

H

OH

N
         

C
         

C
         

		  Many of these monomers join together to form nylon and water.

		  Draw the structure of the link formed between the two monomer units in the box below.
			   [1]

OH

+

N
         

C
         

H2O
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FORMULAE FOR SOME COMMON IONS

POSITIVE IONS NEGATIVE IONS
Name Formula Name Formula

aluminium
ammonium
barium
calcium
copper(II)
hydrogen
iron(II)
iron(III)
lithium
magnesium
nickel
potassium
silver
sodium
zinc

Al3+

NH4
+

Ba2+

Ca2+

Cu2+

H+

Fe2+

Fe3+

Li+

Mg2+

Ni2+

K +

Ag+

Na+

Zn2+

bromide
carbonate
chloride
fluoride
hydroxide
iodide
nitrate
oxide
sulfate

Br–

CO3
2–

Cl–

F –

OH–

I –

NO3
–

O2–

SO4
2–

© WJEC CBAC Ltd. Turn over.
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